High glucose reduces specific binding for D-alpha-tocopherol in cultured aortic endothelial cells.
We investigated the effects of glucose on specific D-alpha-tocopherol binding to cultured bovine aortic endothelial cells. Our results confirmed that cultured bovine aortic endothelial cells have specific binding sites for D-alpha-tocopherol. These binding sites exhibited time- and temperature-dependent saturation. The specific binding affinity of D-alpha-tocopherol was significantly lower in endothelial cells cultured in high concentrations of glucose (16.8 or 22.4 mM) for > 7 days compared with cells cultured in a physiological glucose concentration (5.6 mM). No significant reduction occurred in D-alpha-tocopherol binding when 11.1 mM mannitol was added to cells cultured in 5.6 mM glucose. The addition of an aldose reductase inhibitor (ICI-128436, Statil) did not significantly affect the high-glucose-induced reduction of D-alpha-tocopherol binding, although it reduced sorbitol levels in the cells compared with those from cells cultured in high concentrations of glucose. Moreover, significantly higher amounts of lipid peroxides were produced in aortic endothelial cells cultured in high concentrations of glucose (16.8 or 22.4 mM) for > 3 days compared with cells cultured in a physiological concentration of glucose. These results indicate that high concentrations of glucose reduce D-alpha-tocopherol binding through mechanisms independent of putative osmotic effects of sorbitol accumulation in the cells. Possible mechanisms include glycation of protein or oxidative damage of cells and/or redox and metabolic imbalances associated with increased flux of glucose via the sorbitol pathway. A glucose-mediated reduction in D-alpha-tocopherol binding could diminish the beneficial effects of D-alpha-tocopherol to vascular endothelial cells and thereby may increase the vascular toxicity of hyperglycemia in diabetes mellitus.